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speaking, I have not found age any contra-indication. It is sometimes
convenient to take the graft from another person in the case of an
infant or when there is much wasting.

I employ the immediate graft whether suppuration exists or not. In
cases of extradural abscess complicating chronic otitis for which one

performs the radical mastoid operation, I employ a graft, and close
the post-aural incision, just as one does in uncomplicated cases.

Whether the whole of the graft adheres or only a portion of it, I am
convinced of the saving of considerable time in the healing process.
Again, in cases of post-operative suppuration where the immediate

graft was applied the graft is not necessarily destroyed by the infective
inflammation; even in quite unpromising-looking cases (which are
fortunately not common) a considerable portion of the graft has been
found to have adhered as the reaction subsides.
Coming to labyrinth cases, I have no reason for not grafting over a

simple fistula of the external semicircular canal when the labyrinth is
functionating, but when a fistula of the labyrinth is accompanied by
acute infective labyrinthitis, it is, in my opinion, not permissible to
graft without first securing adequate drainage of the vestibule, and
even then it is questionable whether a graft over the opened labyrinth
is advisable. In such cases, ’and generally in operations on the
labyrinth, when relatively deep-seated pockets have been made into the
labyrinthine capsule, and are bridged across by the facial nerve (as,
for instance, in extirpation by the double route of vestibulotomy), it is
better to limit the graft to the meato-mastoid portion of the cavity,
leaving the labyrinthine cavities to become filled by reparative material,
and this soon becomes epithelialised if one can prevent proliferation
beyond the general level of the grafted surface.
Nor should I employ a graft over the labyrinth if the internal auditory

meatus has been opened, as indicated by the escape of cerebro-spinal
fluid, believing this escape of fluid acts as a safeguard and tends to
prevent leptomeningitis. I have no objection to applying a graft to the
meato-mastoid part of the cavity in such cases.
To discuss the important question of the effect of grafting on the

acuity of hearing would necessitate looking up a long series of cases,
in order to give exact details. I must be content with saying that I
avoid applying grafts to the inner tympanic wall in cases in which
useful hearing has survived the prolonged suppuration, but when great
deafness exists, and is unlikely to be relieved by the operation, I do not
hesitate to graft over the promontory and fenestrae.

II.

My colleague, Mr. H. J. Marriage, aural surgeon to
St. Thomas’s Hospital, has sent me the following account,
which is eminently practical, of his experience of epithelial
grafting :-

June 28th, 1912.
In reply to your inquiries re the grafting of mastoids, it has been

my practice for the last five years in all cases of chronic mastoid
disease to graft the cavity at the time of the removal of the disease,
but in cases of acute mastoid disease where the radical operation is
necessary, I do the grafting about a week or ten days after the
primary operation.
The method I have adopted in the chronic cases is to thoroughly

remove all trace of disease, then clean out the cavity with hydrogen
peroxide (20 vols.) and apply one large graft which should be very
thin. The graft is got into position by sucking out the air beneath
in the mauner which was first recommended by you, and is kept in
its place by one long sterilised plug of plain gauze &frac12; inch in width,
which is covered with aristol powder to keep it from sticking to the
graft; the end of the plug is brought out of the meatus, and the graft
then wrapped over the plug and also brought out of the meatus so as
to cover the cut edge of the meatal wall, and form a complete covering
for the entire cavity.
At first I used to leave the plug in for seven days, but now find that

five days is sufficient for the graft to become adherent. After the
removal of the plug the ear is syringed out daily with a weak solution
of hydrogen peroxide, and a small piece of gauze put in to absorb the
discharge; this is carried on for six or seven days, and afterwards
patients are given hydrogen peroxide (10 vols.) to drop into the ear
twice daily. The primary grafting, in addition to saving the patients
the trials of a second operation, considerably shortens their stay in
hospital, as usually they are able to leave at the end of about 12 days;
it also saves them the pain of constant firm plugging, and is much less
troublesome to the surgeon, as after they leave hospital it is only
necessary for them to come up once a week for inspection and for the
cauterisation of any small granulating areas which may be present.
The majority of cases are healed by the end of six weeks, the last place
to heal being usually the cut edge of the posterior wall of the meatus.
Even when it has been necessary to expose the dura of the middle

and posterior fosst, I apply a primary graft, as it grows on the dura
extremely well. I have also grafted in the same way a dozen cases in
which there was a bony fistula in the external semicircular canal with
excellent results. ,

One case, a lady of 35, who had had otorrhcea for over 26 years, was
sent to me as possibly a case of cerebellar abscess, as she had violent
headache and very marked vertigo and was quite unable to walk

straight. I diagnosed a fistula of the semicircular canal, and at the
operation found that she had a large cholesteatoma which had eaten
away the arch of the horizontal semicircular canal. I cleared away all
the disease and applied one large graft in the usual way, and within six
weeks the cavity was completely healed. About two months later I
happened to meet her at a dance, and was able to prove for myself that
she could dance through a long valse without any trace of giddiness.
The operation was done four years ago, and there has been no
recurrence of the disease or of the vertigo.

GRADUATION IN THE UNIVERSITY OF VIENNA.-
During the past academical year 960 students have received
the degree of Doctor in the University of Vienna. Of these,
25 belonged to the theological faculty and 456 to the legal,
all of whom were men. The philosophical faculty promoted
200 men and 22 women, and the medical 247 men and 10
women.

THE OPERATIVE TREATMENT OF SIMPLE
FRACTURE OF THE LONG BONES

IN CHILDREN.

BY H. H. SAMPSON, M.B., B.CH. BIRM.,
F.R.C.S. ENG,

CASUALTY OFFICER, HOSPITAL FOR SICK CHILDREN, GREAT
ORMOND-STREET, W.C.

A SUFFICIENT period has now elapsed since Mr. W.
Arbuthnot Lane commenced operating on simple fracture at
the Hospital for Sick Children, Great Ormond-street, to enable
the end-results of his treatment to be collected and put
upon record. It was in 1893 that Mr. Lane inaugurated a
new departure in surgery by fixing the fragments in a

simple fracture of both bones of the leg.l The first opera-
tion for simple fracture at the Children’s Hospital was per-
formed in 1907. Since that date 104 cases of fracture have
been treated, and 72 submitted to open operation.

For the sake of clearness the subject-matter has been
divided into sections, and at the outset opportunity is taken
to review the principles which guide us in the treatment 05
fractures.

The principles of fractitre radiography.-The introduction
of the Roentgen rays marks an important epoch in the
treatment of fractures. The proceeding known as " setting
a fracture " can now be judged on its merits. But radio-

graphy must not be regarded as infallible ; unless certain
principles are borne in mind a false idea of the condition
may be deduced. A single view merely indicates that a
fracture is present ; it is quite useless as an indication of
the amount of displacement of the fragments. For this,
two views taken in planes at right angles to each other are
necessaxy in every case. Indeed, only when one view shows-
the fragments superimposed will the second picture indicate
the full degree of displacement present (see Figs. 1 and 2).
In children the transparent nature of the epiphyses intro-
duces a special difficulty into the correct interpretation of
radiograms. In such cases it is essential to have corre-

sponding views of the sound limb.
The arguments in favour of operative treatment.-It is

obvious that the unsatisfactory results of conservative
measures can be the only justification for operative
treatment.

Mr. T. Clinton Dent in 1908 wrote 2 :-
Fracture of the leg, involving the knee or ankle joints, or fracture

of the femur uniformly leads to permanent unfitness for the work that
devolves on these men (police), fractures occurring in the neighbour-
hood of these joints nearly always have the same result ...... My
experience with regard to fracture of the leg has led to the expression
of rather gloomy, perhaps pessimistic, views.

Mr. E. W. Hey Groves, at the Surgical Section of the
British Medical Association in 1910, is reported as having
said 3 :-
As judged by their after-history, cases of simple fracture of bones of

the leg treated by non-operative measures showed very poor results,
but there was not yet available a similarly extensive series of cases
treated by operative means to effect a just comparison.

Mr. H. J. Paterson at the same meeting said 3 :-
Referring to results of fractures of both bones of the forearm,

followed up some years back, it was found that in no single instance in
which there had been a fracture of both bones of the forearm had the
patient regained his full range of pronation and supination.

These expressions of opinion should be sufficient to
convince anyone that the conservative method, after years
of undisputed sway, has entirely failed to produce satis-
factory results. Proceeding now to inquire why these results
are so unsatisfactory, we naturally wonder whether displace-
ment of fragments in a fracture can be reduced by the usual
conservative measures. Referring again to the British
Medical Association Meeting in 1910, Dr. E. W. H. Shenton
said :-

, In the observation of a verv large number of fractures it became clear
that fractures were practically never replaced in perfect position by
external manipulation.’
We have now to consider whether accurate coaptation of

fragments is necessary. If we regard the bony skeleton as
the crystallisation of lines of force, the structure and con-
figuration of the long bones become a subject of the highest

1 Transactions of the Clinical Society, vol. xxvii., 1894.
Clinical Journal, Oct. 7th, 1908.

3 Brit. Med. Jour., vol. ii., 1910.
4 Ibid.
G 2
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importance. Any alteration in the conducting medium will a

interfere with the mechanics of the whole limb, and necessi- f
tate a reconstruction of that portion of the skeletal apparatus f
before normal function can be regained. Nature’s power of 
reconstruction varies inversely with the age of the patient, i
’but even when at its zenith, as in the child, it demands a 1

lengthened period of convalescence. We conclude, therefore, 
that accurate apposition of the fragments is desirable, and
’that the conservative methods at present in general use fail 
’to attain it.. By performing an open operation we should 
expect to be able to secure accurate coaptation of the frag- 
ments and to retain them in their correct position.

The contraindications to operation.-Operation is contra- t
indicated when there is no displacement, as in subperiosteal I
and greenstick fractures, and whenever the affected portion of I
bone has little functional importance, such as the upper end i

’of the fibula. Compound fractures must also be regarded as (

’a contraindication to the routine operative treatment. In E
these cases asepsis is no longer under the control of the 
surgeon, and the insertion of a foreign body will always be a i

risky procedure. Unhealthy conditions of the skin in the i

region of the proposed incision, whether due to abrasions 
sustained at the time of injury or to pre-existing inflamma- 
tion, preclude operative interference. Children under two 

years of age, when suffering from severe rickets, are unsuit- 
- able for operative treatment. Their bones are not suffi- 
- ciently firm to sustain any fixation apparatus.

The essential features of the operation.-The operation is 
- performed as soon as possible after admission, sufficient
period being allowed to secure efficient cleansing of the skin,
a tolerably easy matter in children. Twenty-four hours
before operation the limb is cleansed with soap and water ;
six hours later it is painted with tincture of iodine ; the
iodine is again applied in the theatre. A sufficiently long
incision is of paramount importance in facilitating the
further steps of the operation: for instance, in fracture of
the shaft of the femur an incision is made along the outer
side of the thigh, from the lower border of the great
trochanter to within a short distance of the external condyle.
Sterilised towels are then secured to the lips of the incision
’with long-handled tissue forceps, and thus all skin is excluded
from contact with the wound. All instruments are made
with specially long handles in order that the hands, although
encased in sterilised rubber gloves, need not enter the wound
during any period of the operation. The frequency of
minute perforations in rubber gloves renders this precaution
necessary. The use of powerful crushing forceps dispenses
with ligature of bleeding points.
The most difficult part of the operation is the approxima-

tion of the fragments, and infinite pains and patience are
- often requisite before this object is satisfactorily attained.
It is found that extension alone is incapable of reducing the
overriding which is generally present, and it is necessary to
manipulate the fragments by means of specially devised
forceps. Overlapping can often be corrected and end-to-end
apposition gained by first increasing the deformity and
causing the fragments to project through the lips of the
incision until the ends are in contact, then the contact

being maintained by forceps, the bone is forcibly straightened.
In transverse fracture there is little tendency for the displace-
ment to recur ; but in spiral and oblique fractures, such as
generally result from indirect violence, it is often difficult to
maintain perfect apposition until the fixation apparatus has
.been applied. Occasionally the plate and screws have to be
removed and reapplied several times before a satisfactory
result is obtained.

Long narrow steel plates are used for fixing the fragments.
These plates are perforated by a varying number of holes for
the insertion of screws. The screws are threaded right up
to their heads, and are intended to perforate the adjacent
compact layer of bone without entering the medulla. The
plate is manipulated by an instrument which retains it in
position while the bone is being drilled, and the screws, held
in a special holder, are driven home with a screw-driver.
. When the fragments have been fixed the wound is mopped
- dry, haemostatic forceps are removed, divided fascia is
sutured if necessary with catgut, and the skin edges are

-carefully united by means of Michel’s clips. No tourniquet
is used. Drainage is never employed. A departure from
the above technique becomes necessary when dealing with
the growing epiphyses. A plate interferes with the normal
growth; hence it must either be dispensed with or removed

as soon as it has served its purpose. In the case of the

frequent fracture of the lower end of the humerus a plate is
found to be unnecessary since when the lower fragment has
been levered into position and the elbow acutely flexed there
is no tendency for the deformity to recur. Some form of

light apparatus is used to preserve the alignment, and to
keep the limb at rest.
On the tenth day the clips are removed from the skin.

The lower limb is then encased in plaster, the upper fitted
with a light splint, and the patient leaves the hospital about
15 days after the operation.

It is desirable that the plate should be deeply buried in
the tissues or, if it must lie close to the surface, that a thin
plate be used in order to avoid irritation of the skin. The

plate should also be as long as possible, so that the screws
may obtain a firm grip of uninjured bone well away from the
comminuted ends. In the event of one plate failing to
secure immobility of the fragments additional plates are
applied, the amount of metal left in the limb being of slight
importance compared with the necessity of attaining rigid
fixation of the broken bone. The periosteum receives no

special consideration. It is stripped off the bone in the field
of operation and no steps are taken to restore it to its

original position. Recent work by Macewen confirms clinical
experience that the periosteum is relatively unimportant and
may be considered as a layer of fascia. 
The after-treatment resembles that generally used after

conservative treatment and should be continued for a like

period. Massage is commenced as soon as the wound is

healed, but passive movement, especially if a joint be

implicated, is not instituted until two to three weeks have
elapsed.
’ 

The Results of Opercctive Treatment.
At this hospital Mr. Lane has treated 104 cases of simple

fracture, and of these cases 72 have been submitted to

open operation. The age of the patient has varied from
1 month to 12 years. There has been no instance of
wound infection. Rarefying osteitis and the so-called
’’aseptic sinuses" have not been encountered. The

mortality of this series of cases is nil. Radiograms in
two planes at right angles to each other were taken both
before and after treatment in all cases submitted to

operative measures.
A metal plate has been used for fixing the fragments in

60 cases. Subsequent removal of the plate has occurred on
two occasions. In one case, owing to its causing a pro-
jection beneath the skin of the forearm in a position liable
to frequent injury and friction, it was found necessary to
remove the plate 2&frac12; months after operation. In the other
case, an ununited fracture of the tibia of five months’

standing, both ends of the bone were found to be

atrophied, and the lower fragment was a mere shell. A

long plate was fixed by three pieces of catgut. Three
months later, the fracture being still ununited, the plate
was removed.
The bones implicated are indicated in Table I.

TABLE I.-Showing Bones Fractured in 104 Cases.

It will be seen that the large majority of the cases are
fractures of the femur, admittedly among the most difficult
to treat satisfactorily by conservative methods. The actual
statistics will be confined to those cases which have been

5 The Growth of Bone, Macewen, 1911.
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personally re-examined since September, 1911. In stating
the results it will be advantageous to divide up the cases
according to the affected bone.

Fracture of femur. -Of recent cases, 39 have been treated
by open operation and the application of one or more plates.
(Table II.) Of these cases, 23 have been re-examined and

TABLE II.-.Fracture of Femur-53 Cases.

21 show perfect anatomical and functional results. Of the

remaining 2, one has shortening amounting to half an inch,
with no ,limp or other disability; the other has a slight
antero-external curving of the femur, without shortening or
other defect. In other words, these two cases are instances
of perfect functional, though imperfect anatomical, result.
Two of the recent cases required a second operation. In

one, the plate having been broken during conveyance to the
X ray room, the pieces of metal were removed and the frac-
ture replated seven days later ; the other patient was
allowed to walk unaided at the end of two weeks, owing to
a misunderstanding, with the result that the screws were
torn away from the upper fragment and deformity
recurred. This was corrected three months later.

Nine recent cases were treated by conservative measures.
In 6 of these there was no displacement of the fragments.
One had several ulcers on the affected thigh, another had
severe spastic paraplegia and had never walked, and a third
was afflicted with severe rickets. The two latter cases have
been re-examined ; deformity and shortening are present in
both.

Three cases were operated on for malunited fracture of
the femur sustained 3, 4, and 7 months previously. Of
these, 2 required a second operation, as the deformity had
not been fully corrected at the first attempt. All 3 cases
have been re-examined; 2 show perfect anatomical and
functional results, whilst the third has atrophy of the vastus
externus muscle, probably due to interference with its nerve-
supply, but there is no demonstrable loss of power in the
limb, the circumference of the thigh is the same as on the
healthy side, and the functional result is excellent.
Two cases of ununited fracture, both presumed to be due

to birth injury, were submitted to operation. In one, barely
a month old, the bone was found to be in such a soft, pulpy
condition that no attempt was made to fix the fragments.
The other case was plated in the usual way. Neither of
these cases has been re-examined.

It was noticed that several cases appeared to show some
lengthening of the affected limb, too slight to give actual
figures. This matter will be reverted to later.
Fracture of tibia. -Two recent cases showed displacement

of the fragments ; in each a plate was affixed to the external
surface of the bone. One of these cases has been re-

examined ; the result is perfect. (Table III.)
TABLE IlL-Facture of Tibia-7 Cases.

Four recent cases showed no displacement of the frag-
ments. These were treated by conservative measures ;?the
only one of these which has been re-examined is a perfect
result.
An ununited fracture of the tibia of five months’ standing,

in a boy aged 2 years, was submitted to open operation. Both

fragments were atrophied, to such an extent in the lower,’one
that no screws could be inserted. A plate was secured with
three pieces of catgut. After three months’ immobilisation,
the fracture being still ununited, the plate was removed. At
the present time, three years after the first operation, the
tibia is still ununited, but the bone is considerably stouter,
and further operative treatment is being contemplated.

Fracture of fibula, 1 case.-A fracture of the upper
third of the fibula, with considerable displacement, was
treated by conservative measures. Operation was not deemed
advisable in view of the slight functional importance
of the upper end of the fibula. This case has not been
re-examined.

bmccetzcre of tibia and fibula.-Three cases of fracture of
both bones of the leg showed displacement of the fragments.
(Table IV.) These were treated by operation, and plates

TABLE IV.-Fracture of Tibia and Fibula-5 Cases.

were affixed to the external surface of the tibia. On re-

examination they all show perfect restoration of form and
function.
Two cases with no displacement were treated without

operation. Neither has been re-examined.

Fracture of humerus. --Three recent fractures of the shaft
of the humerus were fixed with plates and screws. (Table V.  B

TABLE V.-Fracture of Humerus-21 Cases.

One of them has been re-examined. This patient is afflicted
with paralysis of the muscles supplied by the fifth and sixth
cervical nerves, the result of an attack of anterior polio-
myelitis. The humerus had been fractured in the same

position on two previous occasions. When examined six
months after the operation the arm had regained its accus-
tomed power and usefulness, although, of course, the paralysis
was still present.

Six recent fractures of the lower end of the humerus were
treated by open operation and reposition of the fragments,
without any fixation apparatus. Immobilisation in extreme
flexion for two to,three weeks, followed by massage and
gentle passive movements, constituted the after-treatment.
Three of these cases have been re-examined, and the results
are excellent in every way.
Two malunited fractures of the shaft of the humerus

were corrected by operation and the application of plates.
Six malunited fractures of the lower end of the humerus
were considered unsuitable for operative interference ; four
other cases were submitted to operation, and the deformity’
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corrected without the use of plates and screws. Three of
these latter cases have been re-examined. All are much

improved, but show some limitation of extension of the
elbow.

Fracture of rccclitcs.-Two recent cases of fracture of the
shaft of the radius were treated by open operation, plates
being affixed in the usual way. (Table VI.) One is a

TABLE VI.--Fracture of Radius-4 Cases.

perfect result ; the other has slight impairment of supina-
tion, due to anterior curving of the radius. In this case
the radius had been fractured in the same place three
months previously.
One case of malunited fracture of the lower end of the

radius was sent to hospital 5 weeks after the accident with

spoon-shaped deformity. It was treated by open operation
and corrected without the use of plates. On re-examination
Wth anatomical and functional results were excellent.
Another case of malunion seen 1 year after the accident
was not thought suitable for operative interference.

Fracture of ulnas-2 cases.-A case of fracture of the
olecranon process was seen 16 days after the accident.
Flexion was limited, but radiography showed the fragments
in good position ; consequently operation was not resorted
to. A malunited fracture of the ulna was not considered
suitable for operation when seen 6 months after the
accident.

Fracture of radius and 2clna.-One case had sustained a
fracture of both bones of the forearm, which had been
treated by conservative methods. Three months later the
bones were re-fractnred while carrying a weight. Operation
was then resorted to, and the radius was fixed by two plates.
These plates caused a projection beneath the skin and had
to be removed two and a half months after the operation.
At the recent examination of this case some thickening of
the shaft of the radius was present, but all movements were
unimpaired. (Table VII.) The patient was wearing a

medal for gymnastics gained since the last operation.
TABLE VII.-Fracture of Radius and Ulna--6 Cases.

In another case of recent fracture of both bones, two
plates were applied to the ulna; seven days later, on finding
from the radiogram that there was still displacement of the
radius, a plate was applied to that bone also. This was a

perfect result on leaving the hospital, but has not been seen
since.
Two cases of recent fracture showed no displacement of

fragments, and were treated by conservative means.
A case of malunited fracture of both bones of the forearm

was corrected by fixing a plate and four screws to the ulna.
Another malunited fracture of four months’ duration was not

considered suitable for operative interference. At the recent
examination of this case both anatomical and functional
results were bad.

Fracture cf clavicle-5 cases.-Of four recent cases of
fractured clavicle none showed displacement sufficient to
warrant operative treatment. A case of fractured clavicle,
in a boy of 8 years with convulsive tic of the shoulder, pre-
sented marked deformity, and no sign of union after one
month’s conservative treatment. This was treated by the
application of a plate and four screws, and sent out of

hospital with union in good position. None of these cases
has been re-examined.

Summary of results.-Of simple fracture 46 cases have
been subjected to re-examination; of these cases 42 had
been treated by open operation.

34 cases of recent fracture submitted to open operation give-
30 perfect anatomical and functional results;
3 perfect functional, yet imperfect anatomical results;
1 imperfect anatomical and functional result.

7 cases of malunited fracture submitted to open operation give-
3 perfect anatomical and functional results;
1 perfect functional but imperfect anatomical result;
3 imperfect anatomical and functional results.

1 case of ununited fracture submitted to open operation gives-
1 imperfect anatomical and functional result.

As will be seen from the description of imperfect results,
the criterion has been high, and four of these imperfect
cases have such slight defects that function is in no way
impaired.

It will be noticed that, whereas recent fractures give
perfect results in over 88 per cent. of the cases, malunited
and ununited fractures give a perfect result in only 37 per
cent. This is a strong argument in favour of the adoption
of early operative measures as a routine procedure, because
if resorted to’ after malunion has taken place, the chances of
a perfect result being obtained are greatly diminished.

Perfect function is present in 97 per cent. of recent
fractures and in 50 per cent. of malunited and ununited
fractures.

Sixty cases have been treated by the application of metal
plates ; 35 of these cases have been re-examined. Out of 31
recent cases, 27 show perfect results, 3 show perfect
functional results, and 1 has slight impairment of supination
of the forearm and has been classed as an imperfect result.
Three malunited cases show a perfect result in two instances
and a perfect functional result in the third. One ununited
case shows a very unsatisfactory result, but no screws could
be used, and an attempt was made to fix the plate by means
of catgut. The plate was subsequently removed from the
last case after a period of three months. The plate was also
removed from one other case two and a half months after
the operation.

In one case the plate was broken while the patient was
being taken to the X ray room ; this fracture was replated a
week later. In two cases of malunited fracture of the femur
the original plates were removed and fresh ones applied
when the deformity had been more fully corrected. With

. 

the exception of the ununited fracture the plates were
found to be firmly fixed in every instance, and it was neces-
sary to unscrew in order to remove them. After a sojourn
of some months in the tissues a steel plate becomes
discoloured from oxidation, but no corrosion takes place. ’

On what do satisfactory results mainly depend ?-The
_ 

wider application of operation as an initial method of
- 

treatment is necessary if the best results are to be obtained.
We have seen that the results of operative interference are
most satisfactory when operation takes place within one
week of the accident. It must be recognised that with
conservative treatment fractures occurring in certain regions
of the body persistently give unsatisfactory results ; when

DESCRIPTIONS OF ILLUSTRATIONS.
FIG. 1.&mdash;Transverse fracture of femur showing no apparent dis-

placement.
FIG. 2.-Another view of same fracture showing full extent of dis-

placement.
FIGs. 3 anct 4.-The same case after treatment.
FIG. 5.-Fracture of humerus before treatment.
FIG. 6.-Same case after treatment.
FIG. 7.-Malunited fracture of femur.
Fia. 8.-Same case after treatment.
FiG. 9.&mdash;The same case three years later.
FiGs. 10 and 11.&mdash;Spiral fracture of tibia and fibula before and after

treatment.
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in such cases the Roentgen rays show that displacement of 
the fragments is present operative measures should be (

instituted forthwith. In children we may instance fractures t
of the long bones of the lower limb, fractures of the c

forearm, fractures implicating the elbow and other im- 

portant joints, as examples of those calling for operative t
treatment.

Coming to the operation itself, the main factor essential 
to success is absolute asepsis. It must be borne in mind 
that rubber gloves may be easily damaged by manipulations, (

which often require the application of considerable force. j
After all precautions have been taken, the skin of the patient j 
and the hands of the surgeon and assistants should still be 

regarded as possible sources of infection. Patience and 
mechanical expertness may be mentioned as other factors

making for success. Laceration of soft parts must be ]

carefully avoided in order to minimise the chances of
subsequent stiffness and induration. 

’

As regards after-treatment, no curtailment of the period
usually allowed with conservative treatment is permitted.
Massage may be commenced as soon as the wound is healed,
but passive movements are not instituted for about three
weeks. Early passive movement seems to cause a secondary
stiffness.

Is operative treatment justified by its results ?-Ashhurst and
Newell write :&mdash;
The advocates of operative treatment, in short, should either be able

to show that the methods they propose will not increase the immediate
mortality, and will greatly diminish or altogether prevent the un-
favourable results of conservative treatment....... We may conclude
then that with the exception of these four patients (4 bad results out
of 40 cases) the results of the conservative treatment of fractures of the
femur, excluding those of the neck, were satisfactory; and we very
much doubt whether operative treatment of such cases could do more
than give entirely useful limbs in 90 per cent. of cases, and leave only
one out of every three patients with no other functional impairment
than a limp.

Excluding fractures of the cervix, 40 cases of their series
were traced. Four of these showed bad results and 13
others had a limp-i.e., a perfect functional result was
obtained in 53 per cent. The leg was measured in 28
cases, and shortening was found in 21 of these. Thus only
25 per cent. showed a perfect anatomical result. When

judged by the standard we have set ourselves in this paper,
75 per cent. of their cases would be regarded as imperfect
results.
While fully conscious of the fact that fractures in

children give better functional results than similar frac-
tures in adults, yet it seems hardly necessary to argue that
the results of operative treatment are immeasurably superior
to any that can be obtained by methods of conservative
treatment at present in general use. We must conclude,
therefore, that as regards operative treatment the end

justifies the means.
The ultimate condition of the plated limb.-It may be of

interest to consider what happens to the plate. On those
occasions when, after a considerable lapse of time, it was
found necessary to remove the plate, the latter was found in
every case to be firmly fixed and embedded in the bone. It
has been stated that rarefying osteitis occurs around the
screws, so that in time they become quite loose. Rarefying
osteitis has never been seen in any case of Mr. Lane’s at
this hospital. The condition is frequently seen after wiring
or plating of compound fractures, and it seems probable that
it is always due to organisms introduced from without.

It is the practice of some surgeons to remove their plates
at a subsequent date, under the assumption that a foreign
body might determine the formation of a localised abscess
should the patient suffer from any septicasmic condition.
Theoretically this seems to be sound, but there is no evidence
to show that such does occur after an aseptic operation.

It has already been mentioned that lengthening of the
limb occurs in a number of cases after a plate has been
applied. Slight lengthening was found at the re-examination
of the majority of cases of fracture of the shaft of the
tibia and several cases of fractured femur. This lengthening
was found at varying periods after the operation, and was
just as frequent at the end of a few months as after the
lapse of several years. The age of the child does not seem
to have any influence. It is difficult to see how the plate
when situated on the shaft of a bone could affect its growth.

6 The Conservative Treatment of Fractures of the Femur, Annals of
Surgery, November, 1908.

It seems probable that the lengthening in these cases has
either been present since the operation, and corresponds to
the space intervening between the ends of the fragments,
or has occurred during the post-operative immobilisation.
The lengthening is more noticeable in the tibia, because
that bone lends itself to such accurate measurement.

It is realised that the opinions expressed in this paper are
not universally accepted. Even among surgeons who con-

stantly apply operative treatment to fractures the most

divergent views are held as to the best means of fixing the
fragments and the effect produced by the introduction of a
foreign body. The following extracts from the Proceedings
of the Chicago Medical and Surgical Society in 1911 may be
of interest in this respect.
The introduction of nails, screws, or plates is followed by more or less

necrosis of the bones, and these foreign bodies always act as irritants to
the tissues and frequently result in sinus formation....... The question
as to the frequency with which plates and mechanical appliances have
to be removed is one upon which I have been unable to gather satis-
factory statistics. My own experience is that over 50 per cent. of the
plates have to be removed. I have never had an infection, but little
sinuses form which refuse to heal until the plate is removed. There is
no question but that when screws are introduced they will cause necrosis
at the point of insertion. Inasmuch as they are foreign bodies they will
be irritants, and I think in the majority of cases they will have to come
out.7

There is a popularly accepted fallacy in existence at the
present time that children who have sustained fractures do
quite as well if treated by manipulation and splints as by
operative procedures. This is certainly not our experience
at the Hospital for Sick Children, where we see a large
number of patients who have been treated unsuccessfully by
conservative means. Such unsatisfactory results never occur
in the cases dealt with by operation. As an instance of

many similar cases I would refer to Fig. 7, where after
conservative treatment of a fractured femur malunion has
resulted.

Conclusions.-1. The treatment of simple fracture by open
operation gives more perfect results than can be obtained by
any other method at present in general use. 2. With
reasonable care the dangers of such treatment are negligible.
The mortality has been nil, and no instance of wound infec-
tion has occurred in a complete series of cases. 3. The
insertion of a metal plate gives no trouble after a clean

operation. 4. Operative treatment should be applied to
recent fractures, and not reserved for the imperfect results
of conservative measures. The chance of a perfect result
being obtained is diminished by the length of period which
elapses between the accident and the operation. 5.
Rarefying osteitis and sinus formation do not occur after a
clean operation. 6. In view of these results it is reasonable
to urge the more extended adoption of Mr. Lane’s methods
for the treatment of simple fractures.

I am much indebted to Mr. W. Arbuthnot Lane for

permission to publish his cases. The radiograms have been
taken by Dr. W. Ironside Bruce.

A NEW METHOD OF DEMONSTRATING
THE PRESENCE OF BACILLUS COLI

IN SEWAGE-POLLUTED WATER.

BY G. CARRINGTON PURVIS, M.D., B.SC.EDIN.

THIS is a preliminary note on the above subject and also
introduces amethod of procuring moulds and torul&aelig; from
the air uncontaminated by bacterial growths. I propose to
consider the latter method (procuring of moulds and torul&aelig;)
first.

I. This method consists in adding salicylate of soda
(in 1 per cent. strength) to the nutrient medium-e.g.,
agar, and "plating" in the usual way in Petri dishes,
then exposing the plates (after the medium has set) to the
air for such time as may be deemed necessary. Suppose I
take 100 c.c. of ordinary nutrient agar; this will require
1 gramme of salicylate of soda, which will give me 20 tubes

: for plating, each tube containing 5. c.c., or 14 tubes each
’ 

containing 7 c.c. and a little to spare. It will be found on

exposing the plates-or a single plate-to the air and in-
cubating at 37&deg; C. that no bacterial colonies will have

’ appeared, but only moulds and torula3. If nutrient gelatin

Treatment of Fractures of the Long Bones, Wm. Hessert, Surgery,
Gyn&aelig;cology, and Obstetrics, August and December, 1911.


